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1. Introduction

1.1. Product Description

The Grant Asymptote EF600 series freezer is a unique liquid nitrogen-free controlled rate
freezer. Itis pre-loaded with configuration specific freezing programs including programs
suitable for the freezing of embryos, oocytes, blastocysts, stem cells and spermatozoa.

1.2. Product Accessories
The following optional extras may also be supplied with the EF600 series freezer:

EF600 CRYOPEN Cryopen nucleating tool
EF600 CARTRIDGE  Cryopen spare cartridges
EF600 UPS Uninterruptible power supply
EF600 DELL Laptop Computer

Brief operating instructions for these product accessories are given in Appendices 3 - 4.
Please refer to accessory manuals for full operating instructions.
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2. Safety Information

2.1. EF600 Series Controlled Rate Freezer
The following symbols mean:

f Caution: Read these operating instructions fully before use and pay particular

attention to sections containing the symbol.

[ Read this manual before using the EF600 nitrogen-free controlled rate freezer.
& Particular attention should be paid to the Installation section and all safety
precautions for the unit.
Always observe the following safety precautions:
A\ Use only as specified by the operating instructions
If the unit is used with accessories not provided or recommended by the manufacturer
or in a manner not specified by the manufacturer, the protection provided by the unit
may be impaired

After transport or storage in humid conditions, dry out the unit before connecting it to the
supply voltage

/A Only connect the unit to the mains supply using the power supply unit and cables
provided

A Ensure suitable protection is worn when accessing the freezing plate, during and after
the freezing cycle as temperatures down to -100°C can be reached with the equipment

Ensure that the mains switch and isolating device (power supply connector) are easily
accessible during use

Ensure the unit has been disconnected at the power supply socket before moving
The unit should not be used in hazardous atmospheres
The freezer should be switched off immediately if the plate temperature exceeds 30°C

Do not check the plate temperature by touch.

B B B B B P

The device contains a pressure vessel and should not be incinerated.

2.2. Cryopen Nucleating Tool

When using the cryopen nucleating tool (if supplied) read the instruction manual and safety
instructions supplied with the product before use.

A Ensure that suitable safety precautions are taken during use of the Cryopen and never
point the device towards the face.
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3. How To Use This Operating Manual

This operating manual will allow you to unpack, correctly set-up and operate the EF600 series
controlled rate freezer both efficiently and safely. Important safety information is listed in the
previous section. The technical specification is included in the following section.

If there is a technical matter that this operating manual does not address or any other question
concerning the EF600 product please do not hesitate to contact Grant Instruments
(Cambridge) Ltd.

The general details of your warranty for the EF600 series freezer are detailed in section 12.
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4. Technical Specification

4.1. Operating Conditions

This equipment is designed for use indoors and as a portable unit when used within the
ambient temperature range between 0°C and 30°C, a maximum relative humidity of 80% and
at altitudes up to 2000m.

4.2. Electrical Details
Power mains requirements: 100-240V, 50-60Hz, 2.5A max

Model

EF600 100
EF600 101
EF600 102
EF600 103
EF600 104
EF600 105

Plate Type

CBS Straw plate

IMV Straw Plate

Cryovial Plate

Flat Plate

Baxter Cryocyte Bag Plate
Microtitre Plate

4.3. Working Temperature Range

All EF600 models

+20°C to -100°C

40146H EF600 Operating Manual

Watts
150
150
150
150
150
150

Supply Voltage (DC)

24V
24V
24V
24V
24V
24V
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5. Installation

5.1. Unpacking

Standard equipment includes:

EF600 controlled rate freezer

Power supply unit with UK, Euro and USA mains lead adaptor
Serial communications lead

Serial to USB adapter

Software CD

Operating manual

Quick start guide

E R R

Any product accessories (cryopen nucleating tool, laptop or uninterruptible power supply)
ordered in addition to the EF600 freezer will also be included.

Remove packing materials carefully, and retain them for future shipment or storage of the
equipment. Inspect the unit to ensure that no damage has occurred during transit. If the unit
shows any sign of damage, or any items are missing, please contact Grant Instruments
immediately.

When lifting the freezer place hands underneath the unit and do not move by pressing on the
casework.

5.2. Freezer Position

Ensure the freezer is positioned so that the vents at the side of the freezer unit and the air
outlet at the rear of the freezer unit are not blocked. Leave a clearance of at least 200mm all
around the unit.

5.3. Electrical Connection

For normal connection to the mains, plug the external power supply into the four way socket at
the rear of the freezer unit (Figure 1) and connect to an appropriate single-phase mains
supply. If a UPS is being used please refer to Appendix 3.

9-pin D-type
communications socket

24VDC Power socket

, \{””,”..

Figure 1: Rear panel of freezer unit

5.4. Switching The Freezer On

Connect the communications lead (9-pin D-type male to female) between the serial port of the
computer (COM port 1) and the back of the freezer. Alternatively, if the computer does not
have a serial port, the Serial to USB adapter can be used to connect to the computerd §SB
port.

40146H EF600 Operating Manual Page9 of 44



IMPORTANT NOTE: To use a USB port it must first be set to use COM port 1. Follow the
instructions in Appendix 5 to correctly set up the computer.

Power-up the freezer unit using the ON/OFF switch on the front panel of the unit (Figure 2).
The switch illuminates red when the power is switched on.

Power on/off switch

Figure 2: Front panel of freezer unit (keypad and ON/OFF switch)
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6. Starting Data Logging Software

Start the software by either double-clicking on the shortcut icon on your desktop (Figure 3) or
by selecting 06Asy mp theprograrDlsttinghe ktartgngnel ondyouf r o m t
computer. If the software is not available on the host computer, please refer to Appendix 2 for
the full installation procedure.

?

Asymptote Datz
Logger

Figure 3: Desktop shortcut icon
The program window will open (°C)6(99n0),t idaH| avt@e)duTeesmpf o r

(999.00and o6Stirl i (299.00) wil ke digplayed; tWesedwill update after
communication between the freezer and the computer has been established.
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7. User Interface

7.1. Main User Interface Panel

The current 06Set Point Temperatured6 of the freezer
This is the required temperature of the sample plate.

The current 6P| aispayedia biye & tha dcentre & the screen. This is the
measured temperature of the sample plate.

The current o6Stirling Voltage (V)06 is displayed in
output level of the Stirling Engine and is provided for engineering diagnostic purposes only.

The graph can show either the |l ast minute of the cy
or O6whole rund to switch between these features. T

cycle is displayed in the top left hand corner of the user interface. The bottom of the user
interface displays information on the status of the cycle.

E Grant Asymptote EF600 Data Logger E|[E| E|
asymptote Gra nt
Configuration
Set time axis : ,2_ hr |20 m Profile: |Oucyte j

FElapsed cycle: 1] hr |59 m |48 s
Logging interval (seconds): |5~

Logfile: |C'Data\Oocyte - Run | - DLE.csv START LOGGING

Results

SetTemp CC)| 17.2 Plate Temp (C) | 17.3 Velngecny | 2:57

L e
o T
185 B

18.1

[0,) anEeRduz)

1786

17.2 ; : : ; ; ; i
£0 -4 36 24 -12 a
Results over last minute [seconds)

View results from * last minute ¢ whole run

10:25:02 | Getting data every 5 seconds, NOT logging

Figure 4: User interface
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7.2. Selecting The Logging Interval & Freezing Profile

When communication has been established (user interface is no longer displaying 999.0)
select the logging interval and the desired freezing program from the drop down menus
(Figure 5). Five seconds is suggested as a default for the logging interval.

B2 Grant Asymptote EF600 Data Logger,
asympitote Gra nt
Configuration
Choose Set time axis : |2 hr |20 m Profile: |Ooc - .
loqai |Emh"te [ | Choose profile
_Ogglng \ Elapsed cycle: 0 hr (26 m |40 s 1 /
interval B
\‘Logging interval (seconds): (5§ ~ BT
Embryonic Stem Cells
Logfile: |C:‘Pr0gra.m Files\Grant\Asyraptote EFA00 Data L Sy_erm PO T
Results
Stirling
SetTemp °C)| 20.0 Plate Temp (°Cy | 2.0.0 Voltage (V) 2.34
20,02

5 ooz

i 20.01

E 20,01

s
g wmo )
20,00 I.' N, ; - A - ‘\I i . T ,
60 43 K 24 -2 0
Results over last mirwie [ecords)
View results from * last minute ¢ whole run
09:51:52 | Geiting data every 5 seconds, NOT logging

Figure 5: Freezing profile

7.3. Log File Names

Data is stored in the file indicated on the user interface (Figure 6). The default file name is
6asydat af lenhamécan onlyfble changed ivhen the program is not logging by clicking
on t heédg rbeuyt téo n .

Choose a clear and distinguishable f i\ol,e 6nWabme of*0dr otrh
any other punctuation marks in the file name. Do not include a file name extension. The

default extension is O06.csvd. Files are also aut oma
extension O0.aefd.

If a file already exists with the file name chosen, any logged data will be appended to the end
of the existing file; previous data will not be overwritten.
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B2 Grant Asymptote EF600 Data Logger,

Grant

Profile: | Oocyte j

asymptote

Configuration

Set time axis : |2 hr 20 m

[0 (59 m[48 s

Elapsed cycle:
Logging interval (seconds): |5 ¥
Logfile: |C'Data\Oocyte - Run | - DLE.csv START LOGGING
Results
SetTenp (C)| 17.2 Plate Temp °C) | 17.3 ani‘;’;h’(\'% 2.57

19.4 —
; o .......'...'.i'.‘.‘.'::::"---
i = — '._'."_:'.‘_'.‘.:'.'.'.'."“
E : —— -'—“.'.'.'.T.'::'.“_'.'.‘."'“
3 : = =
172 ! | | I "_-I
£0 43 36 - -12 |

Results over last minute [seconds)

View results from * last minute ¢ whole run

10:25:02

Getting data every 5 seconds, NOT logging

Figure 6: Log file names
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8. Operating Procedure For The EF600 Freezer

8.1. Pre-operation Checks

Before operating, ensure that:
1 The freezer has been installed and switched on (Section 5.4)
1 The data logging software has been opened and communications established
(Sections 6 & 7)
1 The appropriate file name for the logged data has been selected (Section 7.2)
1 The desired logging interval and freezing profile has been selected (Section 7.2)

8.2. Nucleating Tool Preparation

The cryopen is a medical device that can be used to nucleate the samples in a sterile
environment. If the cryopen has been ordered with the freezer, please refer to Appendix 4 for
instructions on how to prepare and use it.

Alternative tools for nucleating (e.g. forceps) may be used if sterility of the operating
environment is not essential.

8.3. Sample Preparation

Switch on the EF600 series freezer and wait for approximately 5-10 minutes for the

temperature to stabilise at the start temperature. When the freezer has reached a stable
temperature the 6Ready t o [Sampldstshogldnetdamaddedtght wi | |
the plate until the BaRdumohgtedt o Loadd green | ight

Remove the lid and check that the sample plate is dry. If there is any condensation on the
plate, gently dry it with a tissue or soft cloth. The sample plate should never be dried using a
hot-air gun as this could result in damage to the freezer. Care should also be taken not to
damage or scratch the surface of the plate during drying or cleaning.

8.3.1. EF600 1007 0.5ml| CBS Straws

Load up to 16 high security straws with samples for freezing and seal as recommended by the
manufacturer. Thoroughly dry the outside of the straws after preparation to prevent them from
freezing to the sample plate.

Position the straws into the sample plate and fully press them into the grooves (Figure 7).
Place the lid over the sample plate checking that it is located correctly. Straws should be
positioned such that the samples are in the centre of the freezing plate; the label section of the
straw can overhang the freezing plate if required.

Figure 7: 0.5ml CBS straws positioned on sample plate
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8.3.2. EF600 1017 0.25ml IMV Straws

The EF600 101 is designed for the controlled rate freezing of 0.25ml capacity straws, for
example the CBS Paillette Cristal. Load up to 18 straws as normal and seal with a straw plug,
cristaseal etc. Thoroughly dry the outside of the straws after preparation to prevent them from
freezing to the sample plate.

Position the straws into the sample plate and fully press them into the grooves (Figure 8).
Place the lid over the sample plate checking that it is located correctly. Straws should be
positioned such that the samples are in the centre of the freezing plate; the straw plug should
overhang the freezing plate if required.

Figure 8: 0.25ml IMV straws positioned on sample plate

8.3.3. EF600 1027 1.8ml Cryovials

The EF600 102 is designed for the controlled rate freezing of 12.0mm diameter cryovials
including Nunc 363401, Nunc 340711 and Nalgene 5000-0020. Load up to 55 cryovials on
the sample plate, cryovials should be positioned such that the samples are in the centre of the
freezing plate. Thoroughly dry the outside of the cryovials after preparation to prevent them
from freezing to the sample plate.

Position the cryovials (Figure 9). Place the lid over the sample plate checking that it is located
correctly.

Figure 9: Cryovials positioned on sample plate

8.3.4. Other EF600 series variants

Other EF600 series freezers are application specific and samples should be loaded as
appropriate.
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8.4. Starting The Data Logging

To start the data logging, click on the grey O0START
message box will appear, prompting the user to check that an appropriate file name has been
gi ven. To go back and clhegdki,n@, ecslsi dlCamrc ed K6 .t o st

8.5. Starting The Freezing Cycle

When the samples have been positioned correctly, wait until the freezer has reached a stable
temperatureandt he &6 Ready t o ikibuenidaied.gPresseamd hdlditchhet 6 St ar t
Cy c | e & orithe ketypmahfor approximately one second to initiate the freezing cycle. The

6Cycle Ond button wildl il luminate green and wil/l re
Note that the O6Ready to Loaddé |ight may remain on f
6Cycle Ondé I ight. 't will switch off auffomatically
the 6Ready to Loaddé | i ght shosldnotbdstaded. t hen t he freezi

8.6. Sample Nucleation
When the samples reach a programmed hold at the nucleation plateau a buzzer sounds and

theyelowé Nucl eate Nowd I ight illuminates. Nucl eati on |
program allows a 10 minute period for the samples to be nucleated, unless otherwise

specified.

Remove the lid of the freezer completely. Turn off the buzzer by pressin

button on the keypad. Touch the nucleating tool (if using the cryopen please refer to the
operating instructions for safe use) to the first sample for approximately one second (Figure
10, Figure 11 & Figure 12). Repeat with the remaining samples and replace the lid of the
freezer. Note that other methods of ice nucleation may also be employed dependent on
experimental procedure.

Inspect the samples approximately one minute after nucleation to verify that there is some ice-
growth. If ice has not formed in any of the samples repeat nucleation.

Figure 10: Nucleation of CBS straws (EF600 100)
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Figure 11: Nucleation of IMV straws (EF600 101)

Figure 12: Nucleation of cryovials (EF600 102)
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8.7. End Of Cycle

When the cycle is complete,t he yel | ow edtCeytc |lei gCrotmpwi | | il luminate a
sound. The samples can now be removed from the freezer and placed in long term storage.
The freezer will hold at the final temperature of the cycle until it is switched off.

8.8. Stopping The Data Logging

When all of the straws have been transferred, click on
the user interface. A message box will appear, confirming that the user wants to stop logging.
Click on 60OK6 to stop logging or 6Cancel 6 to contin

The log file is automatically stored as a .csv (comma separated variables) file, in the folder
speci fied. The default | ocation for the 6Logged Fi
0 @Program Files\Asymptote\Asymptote Data Logger\6 .

To view the log files, locate the appropriate file in Windows Explorer, right click on it and
choose 60Open Withoé, selecting O6Exceld from the avai
opened directly from Excel.

The encrypted file (.aef extension) should be saved separately in an audit folder if required.

8.9. Restarting The Cycle

The freezer must be switched off and switched back on again before another freezing cycle
can be completed. Switch the freezer off using the ON/OFF rocker switch at the front of the
freezer, leave the lid on and wait for the plate to warm up to room temperature. Dry the
sample plate between runs. Turn the freezer back on and allow the temperature to stabilise.

A faster turnaround between runs can be achieved if the freezer is switched off for around 10

seconds and then switched back on. The freezer will use the heater to warm the sample plate

back to the run start temperature. The plate temperature should be monitored and the unit

should be switched off and on if the value reaches
illuminates the plate can be dried in preparation for the next freezing batch. If using this

procedur e t he A Nu ehydightaad thé buzzér mayasoupd during warm up. If

this does occur, turn the buzzeroff bypr e ssi ng t he fABuzzkeypaddOf f 0 button or
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9. Freezing Profiles
The EF600 series freezers are pre-loaded with specific cooling profiles.

9.1. EF600 100 Freezing Profiles

9.1.1. Human Embryo Cryopreservation

Start temperature 20°C

Cool from 20°C to -7°C at 2°C min™
Hold for nucleation at -7°C for 10 minutes

Cool from -7°C to -30°C at 0.3°C min™
Cool from -30°C to -33°C at 3°C min™
Cool from -33°C to -39°C at 6°C min™
Cool from -39°C to -100°C at 10°C min™*
Hold at -100°C

Transfer to storage

30

20 1
10 _\
0

10 A
-20 4
-30 A
-40 A
-50 A
-60 A
-70 A
-80 A
-90 A

-100 A

-110

Temperature (degC)

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Time (mins)

Figure 13: Pre-programmed human embryo freezing cycle
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9.1.2. Human Oocyte Cryopreservation

Start temperature 20°C
Cool from 20°C to -8°C at 2°C min™
Hold for nucleation at -8°C for 10 minutes
Cool from -8°C to -30°C at 0.3°C min™
Cool from -30°C to -33°C at 3°C min™
Cool from -33°C to -39°C at 6°C min™
Cool from -39°C to -100°C at 10°C min™
Hold at -100°C
Transfer to storage
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Figure 14: Pre-programmed human oocyte freezing cycle

9.1.3. Human Blastocyst Cryopreservation

Start temperature 20°C

Cool from 20°C to -7°C at 1°C min™
Hold for nucleation at -7°C for 10 minutes

Cool from -7°C to -30°C at 0.3°C min™
Hold at -30°C

Transfer rapidly into liquid nitrogen
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Figure 15: Pre-programmed human blastocyst freezing cycle

40146H EF600 Operating Manual

Page21 of 44



9.1.4. Human Embryonic Stem Cell Cryopreservation

Start temperature 20°C
Cool from 20°C to -7°C at 2°C min™
Hold for nucleation at -7°C for 10 minutes
Cool from -7°C to -80°C at 1°C min™
Hold at -80°C
Transfer to storage
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Figure 16: Pre-programmed human embryonic stem cell freezing cycle

9.1.5. Human Spermatozoa Cryopreservation i Linear Cooling

Start temperature 20°C
Cool from 20°C to -7°C at 2°C min™
Hold for nucleation at -7°C for 10 minutes
Cool from -7°C to -100°C at 10°C min™
Hold at -100°C
Transfer to storage
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Figure 17: Pre-programmed human sperm - linear freezing cycle
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9.1.6. Human Oocyte 1 Non-Linear Cooling Cryopreservation

Start temperature

Cool

Hold for nucleation

Cool
Cool
Cool
Cool
Cool
Cool
Cool
Cool
Hold

Transfer to storage

Temperature (degC)

30
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-110

20°C
from 20°C to -7°C at 2°C min™
at -7°C for 10 minutes
from -7°C to -18.1°C at 0.52°C min™
from -18.1°C to -22.2°C at 0.36°C min™
from -22.2°C to -25.3°C at 0.25°C min™
from -25.3°C to -27.8°C at 0.19°C min™
from -27.8°C to -31°C at 0.04°C min™
from -31°C to -34°C at 3°C min™
from -34°C to -40°C at 6°C min™
from -40°C to -100°C at 10°C min™*
at -100°C
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Figure 18: Pre-programmed human oocyte i non-linear freezing cycle
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9.2. EF600 101 Freezing Profiles

9.2.1. Embryo Cryopreservation

Start temperature 4°C
Cool from 4°C to -7°C at 2°C min™*
Hold for nucleation at -7°C for 10 minutes
Cool from -7°C to -30°C at 0.3°C min™
Cool from -30°C to -33°C at 3°C min™
Cool from -33°C to -39°C at 6°C min™
Cool from -39°C to -100°C at 10°C min™*
Hold at -100°C
Transfer to storage
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Figure 19: Pre-programmed embryo freezing cycle

9.2.2. Oocyte Cryopreservation

Start temperature 4°C
Cool from 4°C to -8°C at 2°C min™
Hold for nucleation at -8°C for 10 minutes
Cool from -8°C to -30°C at 0.3°C min™*
Cool from -30°C to -33°C at 3°C min™
Cool from -33°C to -39°C at 6°C min™
Cool from -39°C to -100°C at 10°C min™
Hold at -100°C
Transfer to storage
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Figure 20: Pre-programmed oocyte freezing cycle
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9.2.3. Blastocyst Cryopreservation

Start temperature 4°C
Cool from 4°C to -7°C at 1°C min™*
Hold for nucleation at -7°C for 10 minutes
Cool from -7°C to -30°C at 0.3°C min™
Hold at -30°C
Transfer rapidly into liquid nitrogen
30
20
10 1
~ 0 N
S 10
=) 220 -
S a0
£ 40
g 504
2 -60 4
-70 4
,80 .
-90 4
-100 A
-110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Time (mins)
Figure 21: Pre-programmed blastocyst freezing cycle

9.2.4. Embryonic Stem Cell Cryopreservation

Start temperature 4°C
Cool from 4°C to -7°C at 2°C min™
Hold for nucleation at -7°C for 10 minutes
Cool from -7°C to -80°C at 1°C min™
Hold at -80°C
Transfer to storage
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Figure 22: Pre-programmed embryonic stem cell freezing cycle
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